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structure of crystals 



17 



Since the symmetry of does not affect z, this coordinate is quite 
general for all equipoints. Note that Table 4 contains an additional 
column headed Wyckoff notation. This notation was proposed in one 
of the first tabulations of such data, and it has become common practice 
to refer to a position in a unit cell by its rank and letter. 

Table 4 
Equipoints of space group P4 



Rank of 


Wyckoff 


Symmetry 


Coordinates of 


equipoint 


notation 


of location 


equivalent points 


1 


a. 


4 


002 


1 


b 


4 


*** 


2 


c 


2 


0£s, *0* 


4 


d 


1 


zyz, y£z, Zyz, yxz 



The closest packings of spheres 

Hexagonal and cubic closest packings* To a very close approxi- 
mation, the atoms in crystals can be likened to hard impenetrable spheres. 
It is instructive, therefore, to consider some of the ways that spheres can 
be packed together in three-dimensional arrays. As a start, consider the 
arrangement of like spheres in a plane. An array in which the maximum 
available space is occupied is shown in Fig. 23 A. This array is called a 
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hjmg<™ n] r1n mtrV(r^^ fal/^, or simply a closest-packed layer, and it 
can be shown that the circles in Fig. 23A occupy 90.7 per cent of the 
available space (Exercise 10). The unit cell of the plane lattice of this 
array is shown by broken lines in Fig. 23 A. Note that each unit cell 
contains two kinds of void spaces, labeled B and C in Fig. 232?. Note 
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